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(57) Claims 



1 . A method for reducing crosstalk in an information playback device which is characterized 
by the fact that in an information playback device by tracing a plurality of information recording 
tracks from a recording medium (on which said plurality of information recording tracks are 
arranged) by means of a main detection means which has a trace width that is wider than the 
width of the aforementioned information recording tracks, 

one of the information recording tracks adjacent to the playback object information 
recording track that is played back by the abovementioned main detection means is truced by a 
first auxiliary detection means in a position which precedes the abovementioned main detection 
means, so that information [from this adjacent recording track] is played back, 

the other information recording track adjacent to the abovementioned playback object 
information track is traced by a second auxiliary detection means in a position which lags behind 
the abovementioned main detection means, so that information [from this adjacent recording 
track] is played back, 

the output signal of the abovementioned first auxiliary detection means and the output 
signal of the abovementioned main detection means are respectively delayed by first and second 
delaying means, so that said output signals are time-matched with the output signal of the 
abovementioned second auxiliary detection means, and 

the output signal of the abovementioned first auxiliary detection means, which has been 
delayed by the abovementioned first delaying means and whose level has been adjusted, and the 
playback signal of the second auxiliary detection means, whose level has been adjusted, are 
subtracted from the output signal of the abovementioned main detection means, which has been 
delayed by the abovementioned second delaying means, so that crosstalk from the adjacent 
information recording tracks that is admixed with the output signal of the abovementioned main 
detection means is reduced. 

2. A method for reducing crosstalk in an information playback device which is characterized 
by the fact that in an information playback device by tracing a plurality of information recording 
tracks from a recording medium (on which said plurality of information recording tracks are 
arranged) by means of a main detection means which has a trace width that is wider than the 
width of the aforementioned information recording tracks, 

information recording tracks which are adjacent to the playback object information 
recording track that is played back by the abovementioned main detection means are traced by an 
auxiliary detection means which has a trace width that is displaced toward the aforementioned 
playback object information track, so that information [from these adjacent information recording 
tracks] is played back, 

the playback signal of the abovementioned auxiliary detection means, whose level has been 
adjusted, is subtracted from the output signal of the abovementioned main detection means, 

the crosstalk components from the output signal of the abovementioned subtraction means 
are detected, and 

the level of the output signal of the aforementioned auxiliary detection means that is 
supplied to the aforementioned subtractions means is adjusted in accordance with the amount of 
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crosstalk detected, so that crosstalk from the adjacent information recording tracks that is 
admixed with the output signal of the abovementioned main detection means is reduced. 

Detailed Description of the Invention 

The present invention concerns a method for reducing crosstalk between tracks in 
information playback devices such as video disk players, etc. 

Problems encountered in the prior art will be described using an optical video disk player 
as an example. When information on a specified track in such a video disk player is played back, 
information from adjacent tracks sometimes leaks in so that so-called crosstalk interference such 
as a beat, etc., appears in the playback images. Such crosstalk is especially conspicuous in cases 
where there is little correlation in inter-track information such as CLV and still image playback, 
etc., and is thus an even greater problem in such cases. 

Such crosstalk occurs as a result of the light spot size not being sufficiently smaller than 
the track pitch. However, there is an upper limit on the track pitch from the standpoint of 
recording density, and high dimensional precision cannot be expected in such cases. Furthermore, 
the spot size tends to increase as a result of variation in the performance of the optical system and 
variation in the performance of the focusing servo system; accordingly, it has been difficult to 
insure that such crosstalk always remains within permissible limits. 

Moreover, being forced to maintain the spot size at a small size also makes it difficult to 
reduce costs and achieve a high degree of stability. 

The object of the present invention is to provide a novel method for reducing crosstalk 
appearing in playback images to a permissible level, even in cases where the track pitch of the disk 
is small or the light spot size is large. 

In the present invention, in order to achieve the abovementioned object, auxiliary 
detection means are provided which detect a larger proportion of information on adjacent tracks 
than the main detection means which obtains information used for image playback, etc. The 
present invention is constructed so that adjacent track information which leaks into the main 
detection means is canceled out by information from the auxiliary detection means, so that 
crosstalk appearing in the playback images, etc., is reduced. 

The basic principle of the present invention will be described with reference to Figures 1 
and 2. Furthermore, adjacent tracks are generally present on both sides of the main track, and 
crosstalk from both adjacent tracks is a problem. Here, however, in order to avoid complexity, a 
case involving crosstalk from a single adjacent track will be described. 

In Figure 1, 1 indicates the light spot of the auxiliary detection means, and 2 indicates the 
light spot of the main detection means. Furthermore, 3a, 3b and 3c are information tracks. In this 
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case, playback images, etc., are obtained using the information on track 3b. Furthermore, the 
arrow indicates the direction of movement of the disk. Since such an arrangement is used, the 
respective sets of detected information from the auxiliary and main detection means are as shown 
by 1 and 2 in Figure 2. 

Accordingly, when the information of 1 is delayed, phase-inverted, multiplied by k and 
added to 2, the resulting signal I is as follows: 

I = (M a + M b )-k(S a +S b ) 
= M a -kS a + M b -kS b 

Thus, by setting k so that k = MJS„ the adjacent track components can be canceled out. 

Moreover, the essential points of the first configuration of the present invention are as 
follows: i. e., only a single auxiliary detection means is used, and this auxiliary detection means is 
arranged so that it detects information in advance of the main detection means; furthermore, the 
information detection parts such as the light spot, etc., of the main detection means are shifted 
slightly toward the side where the information detection parts of the auxiliary detection means are 
present, so that crosstalk from the adjacent track where no auxiliary detection means is present 
can be ignored for all practical purposes. 

Furthermore, the essential point of the second configuration of the present invention is 
that the conditions of cancellation are detected using a method of perturbation, so that the 
conditions of cancellation can be automatically controlled. 

The present invention will be further described in terms of an embodiment in which the 
invention is applied to a video disk player. 

A first embodiment of the present invention is illustrated in Figure 3. In this figure, 4a and 
4b are information detection parts including pre-amplifiers, etc., which are respectively paired 
with light spots 1 and 2. 5 is a variable delay circuit, 6 is a level adjustor, 7 is a subtractor, and 8 
is an output terminal for the expected information. The system is constructed as shown in the 
figures so that information with reduced crosstalk can be obtained at the output terminal 8 by 
subtracting the output of 4a from the output of 4b by means of 7 following the delay of the output 
4a by means of 5 and adjustment of the level of said output 4a by means of 6. 

Figure 4 illustrates a second embodiment of the present invention. Parts which are labeled 
with the same numbers as in Figure 3 have the same functions as in Figure 3, and a description of 
these parts is omitted here (the same is true in all embodiments described below). 5a indicates a 
variable delay circuit which can be controlled by an electrical signal, 9a and 9b indicates video FM 
demodulating circuits which contain a BPF or LPF, and 10 indicates a phase comparator circuit 
which contains a synchronization separating circuit. 5a is controlled by the output of 10, and an 
appropriate canceling action is performed in 7 so that appropriate outputs are obtained at 8 and 
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Figure 5 illustrates a third embodiment of the present invention. 12a and 12b indicate 
LPFs which include an amplifying stage, 13 indicates a level adjustor, and 14 indicates a 
differential amplifier. As is shown in the figure, the low-frequency components of the outputs of 
4a and 4b are detected by 12a and 12b, and a differential output which can be used as a tracking 
error signal is obtained at the output terminal 15 via 14. Furthermore, 13 is used for offset 
adjustment. 

Figure 6 illustrates a fourth embodiment of the present invention. In the first through third 
embodiments described above, the light spot 2 was shifted slightly toward the information track 
3a as shown in Figure 1, so that crosstalk from the information track 3c could be ignored. In this 
fourth embodiment, on the other hand, 2a [sic; error for "2b"?— Translator.], which corresponds 
to the light spot 2, is positioned in the center of the information track 3b as shown in Figure 6, 
and the light spots la and lc which constitute the auxiliary information detection means are 
positioned obliquely forward and rearward with respect to the direction of disk rotation (indicated 
by the arrow), as is also shown in the same figure. 4c is an information detection part which is 
paired with lc; furthermore, 5b is a variable delay circuit, 6c is a level adjustor, and 7b is a circuit 
which subtracts the outputs of 6 and 6c from the output of 5b. As is shown in Figure 6, the 
output of 4b is also delayed by 5b using the output of 6c as a reference, so that the desired output 
can be obtained at the terminal 8. 

Figure 7 illustrates a fifth embodiment of the present invention, in which the present 
invention is applied to an electrostatic type video disk player. Figure 7 (a) shows the tip portion 
of a stylus used for information detection; here, 16 is a diamond base, and 17 and 18 are 
respective electrodes used as auxiliary and main detection means, which are formed on 16. As is 
shown in Figure 7 (b), these electrodes are positioned on information tracks 31a and 3 lb, and act 
together with 4a and 4b to detect information. The output of 4a is then subjected by level 
adjustment by 6, and is applied to a subtractor 7, so that the desired information is obtained at the 
output terminal 8. 

In this case, 17 and 18 can be installed so that no time discrepancy is generated in the 
outputs of 4a and 4b; accordingly, the variable delay circuit may be omitted. 

Furthermore, Figure 7 shows a case in which the main electrode is shifted toward the track 
on which the auxiliary electrode is positioned, and 17 and 18 indicate the electrodes themselves in 
this case. Here, the effective electrode width contributing to information detection is slightly 
increased due to a broadening of the power line, and 1 8 also detects a slight amount of 
information from 3 1 a. 

■ Figure 8 illustrates a sixth embodiment of the present invention; in this example, the 
system is constructed so that the amount of cancellation by information from the auxiliary 
information detection means is automatically controlled. 
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In Figure 8, 19 includes a synchronization separating circuit, [and] generates a gate pulse 
20 and a sample pulse 21. Furthermore, 22 is a gate circuit; this gate circuit 22 extracts the 
crosstalk component present in the synchronization portion of the video signal 1 1 by means of the 
gate pulse 20, and sends this to an amplifying stage 23 which includes a BPF. The output of 23 is 
sent to an integrating stage 24 which includes a rectifier, and the output of 24 is subjected to 
sample holding by a sample holding means 25 using the sample pulse 21. Furthermore, the output 
of 25 is subjected to synchronization wave detection by the output 28 of an oscillator 27 in the 
synchronization wave detection stage 26, and is then applied to the level adjustor as a control 
signal via an LPF 29 and adder 30. In the adder 30, the jutput 3 1 of an oscillator 26 is added. 

Thus, in the present'example, a control signal is obtained using a perturbation method, and 
control is performed so that crosstalk is minimized. Specifically, the adjustment state of the level 
adjustor is varied slightly by means of the output 3 1 of the oscillator 27, and the level of crosstalk 
in the video output 1 1 varies in accordance with this variation. This is detected using the 
crosstalk contained in the synchronization portion, and a level variation signal is obtained as the 
output of 25. As is universally known, the level of the low-frequency component of the output 
signal subjected to synchronization wave detection by the output 28 of 25 indicates the deviation 
from the conditions of cancellation by the subtractor 7, and the polarity indicates the deficiency or 
excess of the subtracted signal which is the output of 6a. Accordingly, an automatic canceling 
system can be constructed by using the construction of the present example. 

Figure 9 illustrates a seventh embodiment of the present invention. In this seventh 
embodiment, a switching circuit 32, a holding circuit 33 and a switching pulse generating means 
which generates a pulse that switches 32 ON only between vertical scanning lines are added to the 
abovementioned sixth embodiment. 

By using this construction, it is possible to reduce the effects of perturbation on the 
playback images by 3 1 . Furthermore, the rate of change in the conditions of crosstalk generation 
can be sufficiently controlled at each vertical period. Moreover, the holding circuit can be 
constructed in a universally known manner using an FET and a holding capacitor. 

In the present invention, even in cases where the effective size of the information detection 
parts is too large for the track pitch of the disk, information with reduced crosstalk between 
tracks can be obtained. 

Brief Explanation of the Figures 

Figures 1 and 2 are explanatory diagrams which illustrate the principle of the present 
invention. Figure 3 is a block diagram which illustrates a first embodiment of the present 
invention. Figures 4 through 9 are circuit diagrams which respectively illustrate second through 
seventh embodiments of the present invention. 

1 Light spot of detection means [sic], 2 Light spot of main detection means, 4a 
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Information detection part paired with 1, 4b Information detection part paired with 2, 5 Variable 
delay circuit, 6 Level adjustor, 7 Subtracter. 
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